Peritoneal permeability in the rat: modulation by microfilament-active agents.
A model of peritoneal dialysis in the rat was used to determine the effects of cytochalasins on ultrastructure and peritoneal permeability to molecules of varying molecular weight. The permeability to urea, inulin, and plasma albumin were determined after intraperitoneal administration of cytochalasin B (2 to 10 X 10(-6) M) and cytochalasins D and E (2 X 10(-6) M). Cytochalasin B (20 X 10(-6) M) increased the permeability to inulin, urea, and albumin by 30, 60, and 150%, respectively. These effects were, to a large degree, reversible. Cytochalasins D and E produced greater increments in permeability for all molecules; this increase was only partially reversible. Ultrastructure analysis by scanning electron microscopy revealed extensive development of membrane protuberances (zeiotic knobs) on mesothelial cells exposed to cytochalasin B. A return to a normal apical cell surface was apparent although incomplete at 24 hr. Tight junctions were not grossly altered and major changes in intramembranous junctional strands were not observed. The major effect of cytochalasins on the cell surface may be responsible for the increased permeability to urea, predominately a transcellular probe. Inulin, which follows a paracellular route, was less affected. Altered protein permeability may be due to the action of cytochalasin on the exposed capillary endothelium in subdiaphragmatic areas where the mesothelium is discontinuous.